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(57) Abstract 

An RNA virus vector useful in gene therapy. This RNA virus vector 
has capabilities of infecting cells, autonomously replicating RNA and 
contact infiltrating but no communicability. Use of this RNA virus vector 
makes it possible to more efficiently perform gene transfer and cell 
transplantation in gene therapy than in the conventional cases. 
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*©M£&$-f £ £ £ ^RTtfe t & So 
&i>\ M££?#*«Ufc^<W;i/;* (Measles virus)li, &&t$*4^0B$ 
«S!l!^r3(P*{£il^n5Cli:^^^n-ri>-5(T. Cathomene>,EMBO 
J., 1998, 17: 3899-3908)#, £©<M;i/*£^*-i; LT&ffl-f£ Rjfg&C-O 

#2PJ3© (-) HRM"M;^©tf*4t&3>M;u;*hLTfci:, ^J^.«/^^ 
*V£-r ;UXf4©(Paramyxoviridae)0-b>^'f <M ;i/*(Sendai virusK — 
* )IX (Newcastle disease virush &tz&< i?^f^^JlX (Mumps 

virusK ^^^-f;!/^ (Measles virus K R^^JIX (Respiratory syncytial vi 
rus)> ^^'f;U^( rinderpest virusK ^^rW^- 1 )^;^ (distemper vir 
us), h 5^V^-f ;i/^?4(0rthomyxoviridae)0-r >7;i/x>-lf«>^;i/^(In 
fluenza virus) , 7T'K'i7W , ;i/^f4(rhabdoviridae)07K^PF , 3^^^;i/X(V 
esicular SK fcXMtHKX (Rabies virus)^^{f £ft£o Dlfe^ (J. Viro 
1. 68, 8413-8417(1994)) m<»^%±t>4 )IX^ l^ifcLfc* U * Utff- K 

ttmt&Z (-) £gRNA-^;i,*2;LTfclu ±13^1^3*0 ^;i/*£ffi*-f 
(-) $RNA<W;i^£flH>T*«fc^o 8&&;t#: (-) $iRNA<M )VX 
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AUfcDNA*aS&^^ 
-fe>^-W;i^ ©*§£(*, ranrWlfcBMDftafi^j fctt, NP, P/C L© 

fcHAtSo *>W7J»zm ($?xW*>*r**v$'3>«M302Q2)ft: 

ifcffSSU^ (Journal of Virology, Vol. 67, No. 8, ( 1993 )p. 4822-4830) . Elfi 
««J:t«2BIII©3>*>f ^BWtt*n*n (5' -AGGGWBAAWGD-3' ) £<ktf (5 
' -DTAAGAAAAA-3' ) T?**. flAbfe******®**** 3tfe^}fA©OT 
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*?gBioRNAoMt gi^isiMits^ mm^^^mmv. 

©£#A,WC&Hftoft^o X>^P -7**® b? 

a)±E©*«W©BNA* L < tt»EHA©cBlA, £fcliOTA*b 
< ttttcRHA&££J« b5 5^-- y b x SOWRNAfc b < ttgEcRNAC&Mfc&gfc 

±IBa)Sin))©i- y b4#A-T5ci:i3«t^T*%B^©«^ 

RNA£ffll>5®£> b)Oa-yhtim Hr >^ ;i/X©NP,P/C;&tH,« 

^. -b>^<i7-f;i/^**©RNASffl^5^{±s *>*W •w;i^#fi&T-ts 

**MSfcbTfci\ LLCMK2> MDCK, MDBK, CV-1, Hela, HepG2 N P19, F9, CH(k PCI 
2s 293^BS, BAF3, Jerkat, b hPBMC, MT-4> Molt-4, NIH3T3, L929, -9 h U 
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#fcioTfitB*tlT^S(A.Kato?), Genes To Cells, 1:569-579,1996), £n*> 

cuts, *t<». s^§it5i8asiit5^"H©« 
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*.mtWZ1b%o A(D±®&-b>yj f > 'AO«Ki**U NP. P(P/C) 

N Ms Fs HNs Lo^ae^oiaas^bfc. Tai^fc*©*iiifcfaisB*<4S 

to Bs CttMJte^^liS^ilF^^l!®**^*-^**^. 04>x(ig|i(c 

<t d €©«^^M^»i^n* < & or i> 5 ci *%to d t±HJie?^as 

m%.$l£BW3 s m-T'$)2>Z.t*0.To r Terj tt^F>S*to ft^ttMSI 
B 4 lis -fe > ^ * W cDNA££(* ZmteT&i&ZV?* P - ><bf 5 * * 

0 5 {is n— >fcUfc"fe >^-f «M jl^lttfc^iSWCi^fflSSlfcU 
±SO-fe>y>f £^;i/XcMlA©H»fc^fR«fc1B&1"a t>M*&^cDNA£ 

< * -a T ^ £ i £S1~o 

m 6 (±s n-xb tfc-fe ^^Mjte^at *s«iai*jii u 

< ft o t ^ 5 ci i: S^-fo 

0 7 (is S£SM«e^(WTl:fc«fctfWT2)s Mjte?^*S(dM)s £cttfM&£?* 
&S(dMEA2-l£<fctfdMEA2-2) CD-fe>^ «W ;i>XcDNAfcfi*-r577-^£^-r 

08(is *4 )lZfcft?1k&htz&£mmte?W)s H«£*fc« 

^(dM)s *J:OTHIfe?^S(dMEA) ©-fe>^ ^XcDNAtcfi^-rST"^- 
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MVeCttTttara Ligation Kit Ver.2 «•) , Takara Blunting K 

it **iwiap (itttt) «n*ft«^ womh3*« 

SCiUCfcOfrfcofco *MW©**Ctt* *>#-a(F.Sanger,Scie 
nce,214: 1205-1210, 1981)^fflVNfe 0 
S£ficDlUrc*ft P UC18/T7( + )HVJRz(A.Kato*, Genes To Cells, 1 : 569-579, 19 

96) (01) *ffl««f*2:l/T, ttT©M*littt^*** l ' fed, P* WI 

if, Mafe?^^tfClaIBf^^pUC18/T7( + )HVJR Zt };D15lJRU, pHSG396(^Tiii 
a)0ClaI*4 bfcffAlTS^C^pHSG-M-CC (04) ftftfc. PHSG39 
64ApaLlT-« U mVmam&W? *4>f-*m>**ZttX»&L 
I«ftft^***fcpeSG396-dA (04) Zimvtz, pHS6-M-CCOMit^? *»E 
coll- BaifllBfr**, P HSG396-dA*EcoRI*; J:tf taBI-CtDKJMWBU 
S*fr*ofc*©fc*A«£fc"^ pHSG-dA-M-BE (04) Sf#fco 

[mm] M^^s^^^-o^sa 



WO 00/09700 



10 



PCT/JP99/04333 



^caccgsca-3 « (i3( «:2>*#*b 

aWactt^aatcUtagatatogcc-3 (B W* > 



0, pHSG-dA-dM-EA-EBSSfc. .^^-^ 
-EB<t O^J^ ^^^^ 

fc ' pBM -a,-*^cu.Hfr*-p»ci8/n(0H»^cia.W C i»xu fc r 9 

. «L 3') (BMW' 3 > ^^-^'-Utcattcoctgtctcascotgoc 
.atctcagaamc, 3 «M ^ ^TW^**^ 
-3' ) (E*l#^ : 4) SOT 
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ltW»6B*U p HSG-M-CCSStuI^«tU f XcmI©i^W^T-MUfc*©t 
#Abfco Hfetlfcr*** F*pBSO^BKCk**tfc. pHSG-dM-CC^ClaIT"«J 
ittH&nfeWt^ pDC18/T7(+)HVJRaOClaiapffit:i*A^5ii:t J: 0> pH 
VJ-dM£f#fco W±©»^-AS06C^Lfco 
[««!4] Mfc£S!S.fctnifc»ScDHA&fflV*fc?f*tJS&ifc 
»£g(WTK MfcfcS!(dMEAK M&«t32 (dM)©&cDNAfr e> «>-f ^tt^ 

ft) «fflO«or9Xf-»^i'+-H=2xlB , «Wt*- 10XFBS(*r3K-T 

•C24W«*«bfc. S/+-l/*6»Jl«5l»*- PWC-*tt»l'fcffc MOKM 
ultiplicity of infection)^2i:*5«}:a(w8xl0« pfu/ilfcPBSfcT#RUfcT7:7 

TF7-3(T.R.Fuerste»,Proc.Natl.Acad.Sci.USA 83:8122-8126, 1986)©fctt&500^ 
1ITU l5^cTi:lO-<^^M* J ±^^tt)feS«J:-5t:^^-l/41S^b** $ 

OO/zlfcAfts ^©+t-b>^'>^^^ cDNA{ -** 1 " 5:/ ^ X - KpUC18/T7(+) 
HVJEz. pHVJ-dMEA^«fc^pHVJ-dM©9*>V^1 = ti^t>i:c©7 , 7X^ h\ pGEM-NP, 
pGEM-P*<tU t pGEM-L©4«©7-7X^ h'£> ^ft^ft2(k 5, Z.tt&VSve*'? 
mZtco $e»t50^1O^-^~7x^ h (SuperFect) ( £ 
Sfc20#tt8bfc. *©«fC0pti-MEM«*10Bl*aaiDU £6CRifaipicin*5«fc 
tfCytosine arabinoside(Ara C)**n**i»««100/£g/il*J:W40/£g/il2:ft 
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fc^. «l«4K:*v^»6^ 200/ilomfcMbfc«BftlxlO'«B/- 
«©96Aru-KO2Wifr612«B«50/£l©nS*»ttUfc. IMifc 
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mi 




HArStt 


wt w&m) 


>16 


dM (XmM) 


<2 


dMEA2-l(*£S) 


<2 


dMEA2-2(*&20 


<2 



;PX©cDNA£: Ittt, »£S!(pOC18/T7(+)HVJRz ; WT), M^MSKpHVJ-dM ; 
dM), 33<fctfflfc&S(pHVJ-dMEA; dMEA)£fli^fco ^ICo^tli, 2®©2l 
@^3KdMEA2-lfc<fc tfdMEA2-2)£^-fo ©£Mfil6J.;U:£>fii£^bfc^ 

CV-llfflfi*x 6ft7-U-h ^ ^n7*l/-h6well) (c5xlO s ^B 

hm^j 4 1 is ^ x g&ti k: n e> tifeLLCMK2JiBa & , lxio'm/mi t & a «t -5 c 

PBStT#RUTKBIIiaS8»«[4^«U 1.5ml T>f ? Df (xy^>K;U7 
It) (3100/zl^o^aufco #abfc«BR»*©-8&fck -80°C, lO^OJJMSffl 

[Hiii'jjgbfco t^TCiSSa*^ j||ift£0.75/zg/mlfcfc£<fc-5fc h'J7*^ 

CV-l»Jfi*«*bfc7 , l/-hJ:Dx ft ^ PBST— 0^^> 
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EM.0.1X BSA.Rifanpicin 100/zg/ml, Ara C 40 ^g/ml, Trypsin 0.75/zg/»lS3il 
a«U ***«ofc* OTUfco CO, 51 3TC0*frTC5 0B»*Ufc. 

tttlft. 200/*l©r* mvtWk (0.5% Amido Black 

N x^y-;w:»«:*=45: 10:45) **fc*«U jUaHtftftf* 



Ml 



M^^S(dMEA2-l) 
M££S(dMEA2-2) 



^^^OcWIAfcU-Ctt, ^(pUC18/T7(+)HVJRz), MKM(pHVJ-dMK £ 
^^^(pHVJ-dMEAj^fflVAfeo BfcMfcWCtt* 2H©*WS*<<WEA2- 

>bfcLL(m2!fflBSlxlO i fflt43^SSM^nfc^>r^^©^^b^ 1 '^^ * 



38 
2 

27 
32 



22 
4 
26 
38 



14 
2 

60 
42 



WO 00/09700 



PCT/JP99/04333 



15 

.Hasans, J.Gen.Virol. 78:2813-2820, 1997), MK&MCMLTfci, m^MO* 

MB (12 7 ; WTl£cfctfWT2) ££^T«bfc»£3i©75-7 £it^BJ3<=>frt:: 
^rS-fbM^-fe > TV •> -f ^7 k bt WXtmM U &*n©£i£T'ff fi b 

*©7"5-7-e»S;ifc*fllKbfc (08) o 

«ScDNAfi*©77-?(±, *££#'J^^£t7-efc<U RATC-fifr < »bT 
^SCfcjFH^T-CttfcSftfc (18), 

[H»J7] $fc<**fifc*S7*7-7©*ia 

NAfcft#bfe*©frir-5frs. M^eH©w^T-fiiEbfco -f&t>£> £*i<d©7 
7-7^ t/tM^^^P-^HftHc-ciftfeb^iliJKbfc. 
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T-v-^>;7^bfeo 77-?*BmLtcGft7'\s-h*, #^lml©PBST— EMltJfe 

^-^-rtT45»K«aUfco &ft£lml<DPBST*H[Il&frU 100{g«$?bfc 
FITC|g£ifivS*IgGifi;tf: (n^^Wtti) £200/dajf U fttt£45£>fflftfi 

b^o iii0PBs-c=iiia^ ^lmioPBs^fijibx $#2*fcB««T-c»e> 

«f-&ia5K«y HgGffifc (ICN Biomedicals*!) TOcDftf^ft^ft-^feft 

#W£T8Sfi<*ft30K:**UTs M*£Mx ^«ScDMAft*©7'7-^'C(± % fit* 
•p^o ffcfr*>x ccr^-^ti^fcM^w^Mfc&jlLTV^^x m&m 

^fcbTlffljaMt&SU MS6W{i-€O*fT*.i:tTm0P , g{»J^^F, HNS 
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3. x >^n-rfc->>f^37i:cDPi#fc«sff»*"r smw'M** 

4. HNA###»£ (-) MWl'M^aft*'***^***** 1 *** 
Ao 

8. »*m~6©l^nfrfcE«©UlA^ «tfcl±Wt'6lt5: 
£ 5HMDNA£^t?DNAo 

1 0 . a)SI$g 1 ~ 6 ©v*-rftfrfcE«©HltA* b < tt»RNA©cHNAs ifcfcliOT 
Atl<tticRNAm^bHi- , )'b> 

any h 
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1 i . a ) ®az y h tfgf $3 5 £ fc (i 6 (^IB«©RNA*) b < ttg&RNAOcRNA, S tz 
(±I£RNAi) b < tt^cRNA^^^bo 5^-^ M 
b)ffi^--y h*s-b>y^ •M^fDNP, P/C, LMaS©-r^Tx £fc(±^fiR 
i¥££l§rB£b h 

0ga«©*y ho 

1 2. 1t±f*l(ls 

a) af #3 1 ~ 6 ®V>-f ftfrfcfB^ORNAfc b < fiOTAOcRNA, t fcttOTAfc b < 
&ScRNA£££-E£b9£^-y K 

b) OTA& b < (i^cRNAomS{^^SJ5:^m^> tfett^^P^^s£b^ 5 

1 3 . &)<D3-- * h &m&m 5 £ fcfct 6 twfBgfcORNA* b < {i^RNA©cRNA, £ tz 
ttOTAfc b < iiMNA£££-fi£b-5 5^--^ K 

b)©^y btf-fe^'f «W;i/*©NP, P/C, LgeS^f^Tx tfcfi^gS® 
b? 3^-- * b 

(c^*iie^^^s^^5^o 
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m i 




PUC18/T7(+)HVJRz 
181 54 bp 
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m 2 



_E _ I S , 

TAAGAAAA4C TTjAGGGTGAA AjGAAATTTCA CCTAACACGG CGCA>TGGCA 



EcoBV 



TATi, 



GATTCCCTAA GTTCTCATAT GAGGATAACG GTACTGTGGA GCCCCTGCCT CTGAGAACTfi 
GTCCGGATAA GAAAGCCATC CCCCACATCA GGATTGTCAA GGTAGGAGTC CQCCTAAAC 
OTGGAGTGAG ATACCTAGAT TTATTGCTCT TGGGTTTCTT TGAGACACCG AAACAAACAA 



CCAATCTAGG GAGCGTATCT GACTTGACAG AGCCGACCAG CTACTCAATA TGCGGCTCGi 

GGTCGTTACC CATAGGTGTG GCCAAATACT ACGGGACTGA TCAGGAACTC TT; 
Bsal 



CUTCT rAGAATT|f C, GTGAGGAGGA CTGTTCGAGC AGGAGAGATG ATCGTATAO, 
rGGTGGATTC GATTGGTGCT |CCACTCCTAC CATG^ TC AC^ CAGGCTGAGA CAGGGAATG; , 



— , Still 
rAAAGGfCl ' 



IAJTTAATGC AAACAAGGTC GCACTAGCTC CCCAATGCCT CCCTGTGGAC AAGGACATA). 
GACTCAGAGT GGTGTTTGTC AATGGGACAT CTCTAGGGGC AATCACCATA GCCAAGATCC 
CAAAGACCCT TGCAGACCTT GCATTGCCCA ACTCTATATC CGTTAATTTA CTGGTGACAC 
FCAAGACCGG GATCTCCACA GAACAAAAGG GGGTACTCCC AGTACTTGAT GATCAAGGGd 
AGAAAAAGCT CAATTTTATG GTGCACCTCG GGTTGATCAG GAGAAAGGTC GGGAAGATA 
MTCTGTTGA GTACTGCAAG AGCAAGATTG AGAGAATGCG GCTGATTTTC TCACTTGGG" 
TAATCGGCGG TATAAGCTTC CATGTTCAGG TTATTGGGAC ACTATCTAAG ACATTCATG/i 
GTCAGCTCGC ATGGAAGAGG GCAGTCTGCT TCCCATTAAT GGATGTGAAT CCCCATATQ \ 
ACATGGTGAT TTGGGCGGCA TCTGTAGAAA TCACAGGCGT CGATGCGGTG TTCCAACCGli 
CCATCCCTCG TGATTTCCGC TACTACCCTA ATGTTGTGGC TAAGAACATC GGAAGGATOi 



ApaLI 

GAAAGCTGTA A^ tGTGCAq C CATCAGAGAC CTGCGACAAT GCCCCAAGCA GACACCACCT 



GGCAGTCGGA GCCACCGGGT CACTCCTTGT CTTAA4TAAG AAAAACTTJAG GGATAAAd 
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NP P M 



HN 




Stul Xcrnl 



c 

Stul Xcml f««V 
^1 



L 



■H- 



ApaU fcoRV ApaU 



o RV A pa 



■ate* 



PCRj£$J 



S^XcmJ^WR 
Stul Xcml 

i jjrj) r 



£coRV,4paU CT» 



fcoRV 4paU 
1-/ 



l»it£***I9<d«IEA) 



Bsgl 



WT*»B5l| CAG GAA CTC TTA AAG GCC TGC A(!c GAT CTC 371 

dititSBW A* 

*TT s y StE$>l Gin Glu Leu Leu Lys Ala Cys Thr Asp Leu 110 
dMTSy'BBJII ••• Ter 



E 

EA'J>*- 

EcoRV 
GGC GAT ATC 
CCG JA TAG 



ApsU 



TAT AGATTC CCT AAG TTC TCA TAG TAG ATS TGC AC I GGC A 
ATA TCT AAG GGA TTC AAG AGT ATC ATC TAZ ACG TG i CCG T 
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PUC18/T7(+)HVJRz 



ClaltfJflJr 



BamHI 
Clal 
tcoRI 




ApaU 




PHSG396 
ClaUfflBf 



EcoRI 



pHSQ396 



ApaU 



BamHI 
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SEQUENCE LISTING 

<110> DNAVEC Research Inc. 

<120> RNA virus vector with contact- infiltration capahility 

<130> D3-002PCT 

<140> 
<141> 

<150> JP 1998-227398 
<151> 1998-08-11 

<160> 4 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :EcoRV-ApaLl 
linker 

<400> 1 

ggcgatatct atagattccc taagttctca tagtagatgt gcaccggca 49 

<210> 2 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :EcoRV-ApaLl 
linker 
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<400> 2 , 
tgccggtgca catctactat gagaacttag ggaatctata gatatcgcc 

<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> , . . 

<223> Description of Artificial Sequenced primer used 
for generating a stop codon within M gene of SeV 

<400> 3 

ttaaaggcct aaaccgatct cagaattacg 

<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> t . . 

<223> Description of Artificial Sequenced primer used 
for generating a stop codon within M gene of SeV 

<400> 4 

tatcattccc tgtctcagcc tgcc 
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